We report the first operation of a Ti:sapphire laser pumped by fiber laser. Using a highpower, cw, frequency-doubled Yb-fiber source at 532nm, continuous-wave operation over 806-970nm with output power >1.1W in TEM 00 spatial beam is demonstrated.
. Schematic of the fiber-green-pumped cw Ti:sappshire laser. λ/2, half-wave plate; PBS, polarizing beam splitter; L, lens; M, mirrors. . Using a plano-convex lens (f=17.5 cm), we focused the green beam at the center of 10-mm-long, Brewster-cut Ti:sapphire crystal (FOM>250), to a beam waist of ~31 µm. The laser is configured in an astigmatic compensated standing-wave cavity, comprising two concave mirrors, M 1 and M 2 (r=10 cm), and an output coupler (OC). The mirrors have unoptimized coatings for Ti:sapphire peak emission lines, providing high reflectivity (>99%) across 840-1000 nm. For wavelength selection and control, we used a birefrengent filter (BRF). The total optical length of the cavity is 852 mm.
We measured the output power of the Ti: sapphire laser across the tuning range, with the results shown in Fig.  2 . The OC has varying transmission (0.74%-1.4%) across 810-990 nm. As evident from Fig. 2 , the output power exactly follows the transmission curve of the OC up to the wavelength ~940 nm, showing no direct evidence of the effect of gain reduction in the Ti:sapphire crystal on the output power at longer wavelengths [1] . This can be attributed to saturation effect due to the combination of high pump power (10 W) and low output coupling, pointing to the possibility of extracting more output power across the tuning range using higher output coupling. However, beyond ~940 nm, there is a drop in output power with the increase in output coupling, due to the lower gain of the Ti:sapphire crystal [1]. We obtained a maximum output power ~ 300 mW for maximum coupling of 1.4% at 806 nm and 910 nm, with a total wavelength tunability of ~165 nm. Despite the highest gain of Ti:sapphire crystal available around 795 nm, laser operation was restricted to 806 nm due to the reflectivity fall-off of the cavity mirrors, whereas wavelength tuning beyond 980 nm was limited by the tunability of the BRF.
To enhance the extracted output power, we operated the laser at 823 nm and used two output couplers with transmissions of 0.9% (open circle) and 11.6% (solid circle), as shown in Fig. 3 (a) . With 0.9% output coupling, the laser has an operation threshold well below 2 W (although the laser still operates below 2 W, we could not measure output power due to the low output coupling) with a slope efficiency of 3.6%, providing a maximum output power of 230 mW. With 11.6% output coupling, although the operation threshold is about 3.6 W, we obtained 860 mW of output power at 9.12 W of pump power with a slope efficiency of 15.5%. To obtain the power scalability of the Ti:sapphire laser at different wavelengths, we measured the output power at two different wavelengths of 823 nm (open circle) and 867 nm (solid circle), with the results shown in Fig. 3 (b) . Using 7.4% output coupling at 823 nm, we obtained as much as 680 mW with slope efficiency of 10.3%, whereas at 867 nm, using 17% output coupling, we obtained an output power >1.1 W for a pump power of 9 W with a slope efficiency 21.8%, confirming the need for increased output coupling at 823 nm to extract higher output power. It is also evident from the maximum output powers of 860 mW (11.6% coupling, Fig. 3 (a) ) and 680 mW (7.4% coupling, Fig. 3 (b) ) at 823 nm, that the optimum output coupling is well above 11.6%. The far-field energy distribution, together with the intensity profile and Gaussian fits in the two orthogonal directions at 823 nm, measured at a distance >3 m away from the output is shown in Fig. 3 (c) . Using a focusing lens (f=25 cm) and scanning beam profiler, we measured M 2 values of the output beam to be M x 2 <1.27 and M y 2 <1.21, confirming TEM 00 spatial mode. In conclusion, we have demonstrated the first operation of a Ti:sapphire laser using a fiber laser pump source. Using unoptimized mirrors, we have obtained >1.1 W of cw laser radiation with a wide tunability of 164 nm in a TEM 00 spatial beam with M 2 <1.3. Further enhancement in the output power is possible with proper output coupling.
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